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Dear  Sir 


Please  find  enclosed  ooe  txm  of  die  monthly  progress  icpoit  for  the  momh  of  July 
1994  for  contract  N00014-92-J- 1996  entitled  *Xow  Voluise  Elechxm  Beam  Uthogmihy’'. 


\  entitled  *Xow  Voltage  Electron  Beam  Uthog^^)hy'‘ 

Siooeiely. 

R.  F^iiao  Pease 
Professor  of  Electrical 
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NRL^^oatract  MontMy  R^KHt  for  July  94 


LOW  VOLTAGE  ELECTRON  BEAM  LITHOGRAPUY 

R-Browning  and  R.F.W.Peaae 
Center  for  Int^rated  Systema, 

Stanford  Umventty 
Stanford,  Ca  9430S. 

The  contra^  has  three  pane  covcruig  aspects  of  high  predskm  electron  beam 
ihhogr^tfay.  (1)  Comprehensive  computer  mod^ng  of  the  electron  beam  tool.  (2) 
Experisncntal  determination  of  the  propoties  sources,  oohimns,  and  targets,  and  (3) 

The  use  of  lihcon  single  crystals  as  stnugMness  and  oftho^malhy  standards  using 
orientttioo  dependent  etching  techniques. 

Tasks  1-4.  Comprehensive  moddfog  of  the  electron  beam  tool. 

In  the  previous  reporting  periods  progress  in  the  calculttion  an  empirical  elastic 
scattering  cross  section  toe  electr^atom  scattering  was  reported. 

Preparation  of  a  pubheation  usmg  the  cross  section  and  esqilatcing  some  foatures 
of  experimeotAheory  conflicts  has  been  completed  in  this  month  and  was  mailed  out  on 
the  ISth  July.  Thb  paper  is  to  be  published  w  the  Scanning.  The  title  is: 

"Low  Energy  Electron/Atom  Bksiic  Scattering  Cross  Sections 
from  0  1-30  keV 

R.Brownii«  TZ  lX  B.Chul,  lun  Ye.  R.F.W.Pease. 

C  Cxyzewdi,  and  D  C  Joy. 

During  the  preparatioo  of  the  p^MT  it  became  apparent  that  nittiy  results  were 
sendtive  to  the  near  surfoce  details  of  the  target  The  presnee  of  only  2m  of 
jontamination  was  found  to  be  suffioent  to  reduce  the  backscaltered  current  by  4H  at 
IkeV.  Also  lOnm  romhnms  is  sufficient  to  give  large  eflects,  iq>  to  iS%  enhmeemem  at 
low  energies.  In  order  to  inveatigaie  this  eflfect  on  metrology  arid  the  low  energy  target 
interaction  a  new  computer  program  is  being  written  to  simulste  these  efiects.  These  are 
extremely  knglhy  calculations  and  the  origiaal  program  a  being  converted  from  Basic  to 
C  and  wfll  svemuaMy  be  put  onto  the  muh^proceeaor  Dash  oompumr  in  pwaOd  Ibrm. 
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